Collaboration between firms and universities, two main actors in the national system of innovation, brings the needs of the business world to the attention of the scientific community and allow scientific progress to be diffused more quickly in the real world. The aim of the paper is to compare the determinants of university-industry cooperation across countries and to identify differences between firms that cooperate with domestic and those that cooperate with foreign universities. We use data from 14 European countries taken from the 2008 community innovation survey. The degree of internationalisation is the main determinant of cooperation. Exporting or foreign-owned firms are more likely to cooperate with foreign universities. Differences in cooperation determinants also appear between the four country groupings that we extract by a cluster analysis on variables describing their institutional settings and national innovation systems. Notably different is the group of countries with a weak national innovation system.
Introduction
The competitiveness of firms and nations is based on a well-functioning national innovation system, which is a combination of linkages between government, universities and other public research institutions, which in the sequel will be regrouped under the general denomination of universities, and an active business sector (Carayannis et al., 2012) . The linkages between universities and firms are used for transferring knowledge that supports the generation of different types of innovations.
A growing body of literature has investigated determinants of the university-industry linkages from multiple perspectives. Davey et al. (2011) show deep variations across countries (for an overview, see Fernández López et al., 2015) . Most of the empirical studies consider firm-specific or industry-specific characteristics. Less attention is given to the factors related to the institutional framework and differences in the national innovation systems between countries. Most of the previous studies focus on a single country or a small group of countries (e.g., Cardamone and Pupo, 2015) and are therefore unable to examine the links between the level of development of national innovation systems and the determinants of university-industry linkages. In the previous studies that use data from several countries, the model is estimated on pooled data, not for each country separately as in Bellucci and Pennacchio (2014) . Rarely do papers distinguish between cooperation partners inside and outside the national innovation systems, as Segarra-Blasco and Arauzo-Carod (2008) have done on Spanish data.
To address the research gaps described above, this paper compares the determinants of cooperation between universities and industry within and across countries. Our paper contributes to the existing literature on university-industry cooperation in three ways. Firstly, it differs from prior studies by using a larger number of countries and providing a comparative view of the university-industry cooperation determinants. Secondly, it focuses on differences between firms that cooperate with domestic and those that cooperate with foreign universities. Thirdly, it tries to uncover regularities related to the national systems of innovation. Following earlier work by Hall and Soskice (2001) , Nölke and Vliegenthart (2009) , Whitley (2000) and Izsak et al. (2015) , we perform a cluster analysis to group countries and examine differences in the determinants of cooperation with universities between these country groups.
Based on the literature review, we formulate four propositions related to the influence of size, prior research and innovation activities, degree of internationalisation and government support on the propensity of collaboration with domestic and foreign universities.
The propositions will be tested on firm-level data from the community innovation survey (hereinafter CIS) spanning the period from 2006 to 2008 for 14 European countries with a total of 45,566 observations. We estimate the propensities of cooperation with domestic universities and with foreign universities separately. The rest of the paper is organised as follows. The next section reviews the literature about the determinants of university-industry cooperation, at the end of which four research propositions are formulated. Section 3 introduces the dataset and explains the econometric approach. Section 4 presents and discusses the empirical results. The final section concludes and suggests ideas for future research.
Previous empirical research about university-industry cooperation and research propositions
The theoretical underpinnings of this study of university-industry cooperation draw inspiration from the open innovation paradigm, the systems of innovation approach and the knowledge-based theory of the firm. The open innovation paradigm (Chesbrough, 2003) argues that innovation is strongly and positively linked to a firm's ability to absorb external information, knowledge, and technologies. Firms should use the external knowledge and integrate it with the firm's internal knowledge-base to maximise the chances to succeeding in innovation. Following the resource-based view of the firm (Penrose, 1995) , in the centre of Figure 1 is the innovating firm having a bundle of resources, both tangible and intangible at its disposal. The resource-based view of the firm recognises knowledge as one of the most valuable resources of the firm, which helps to create a competitive advantage. On the one hand, the search for knowledge (Nelson and Winter, 1982) is critically important. In the innovation process the firm interacts with different actors of the national innovation system, such as customers, suppliers or universities, and uses them as external sources of knowledge (Santoro and Chakrabati, 2002) . To succeed in the innovation process, the firm should be able to deploy its resources to find knowledge and develop the necessary capabilities (Amit and Schoemaker, 1993; Clausen, 2013) . The research on university-industry linkages has steadily increased during the last few decades, recognising universities and other research institutions as the important actors for economic growth and international competitiveness. A significant stream of research (e.g., Salter, 2006, 2014; Love et al., 2014) has integrated the study of university-industry links into a framework of analysis that focuses on the role of innovative search in shaping the innovative activities of firms. 
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Source: Kuhlmann and Arnold (2001) and Tether (2002) with modifications by the authors On the other hand, cooperation between universities and industry is embedded into the policy framework conditions that depend on the institutional and social setting within a society (e.g., regulations, promotion measures and incentive schemes). Firms are important actors of the national innovation systems (see Figure 1) . Their ability to create capabilities needed for knowledge searching and using also depends on the quality of the functioning of the national innovation systems. One of the founders of the system approach to innovation, Lundvall (1992) , has stressed the role of learning in binding together production and innovation in the national innovation system and as the promoter of dynamism in a system. According to him, the national innovation systems are the learning systems of national economies (Lundvall et al., 2002) . The efficiency of these learning activities and, hence, the performance of the innovation system depend on economic, political and social infrastructures and institutions. Debackere and Veugelers (2005) have shown how the cooperation of firms and universities is affected by the formal and institutional framework, cultural attitudes towards industry-science relations, compatibility of knowledge supply and demand, and market demand and technology development. This gives the university-industry cooperation a strong path dependency flavour -history and institutional differences of the specific countries matter (Varblane et al., 2008) and therefore it is meaningful to apply a comparative view.
In comparing the determinants of cooperation between universities and industry across countries, it is helpful to apply typologies of institutional frameworks, which serve the analytical purposes of reducing complexity and facilitating the exploration of links between societal institutions and innovation process. The use of taxonomic approaches to study the variety of institutional frameworks has risen steadily during the last few decades (see Hotho, 2014 for a review). Typologies of countries by differences of their institutional settings have been suggested within various concepts. The varieties of capitalism framework by Hall and Soskice (2001) suggested two types of capitalist economies -liberal market and coordinated market economies, based on the ways firms solve the coordination problems in their countries in the field of labour market and industrial relations. In the liberal market economies, such as the UK and the USA, the mode of coordination goes through the competitive markets and hierarchies. In the coordinated market economies such as Germany, non-market relations, such as informal networks or corporatist bargaining, are widespread. This literature predicts that socio-economic performance is better in countries that fit best one or the other of these two groups. Hybrid countries, such as Mediterranean countries, that fall in between these two groups will not perform as well (Campbell and Pedersen, 2007) . Nölke and Vliegenthart (2009) extended the variety of capitalism framework to the post-socialist economies of Central and Eastern Europe -suggesting a third group of countries, which they called the dependent market economy type of capitalism. Adam et al. (2009) went even further and distinguished liberal dependent market economies, such as Estonia, and coordinated dependent market economies, such as Slovenia. The common denominator of the third variety is the fundamental dependence on investment decisions of multinational corporations (MNCs), and the hierarchy within MNCs is the central coordination mechanism. Local subsidiaries are hierarchically controlled and embedded into networks of MNCs. Nölke and Vliegenthart (2009) suggested that given the very high foreign direct investment (FDI) penetration rates in the dependent market economies, MNCs prefer to transfer innovations from abroad.
An alternative classification was provided in Seppo et al. (2014) based on an inventory of the support systems targeted at the university-industry cooperation in 23 European countries. The analysis revealed that Finnish, Austrian, Belgian, Danish and Swedish support systems are the best balanced and provide a high intensity of university-industry cooperation. Estonia, together with Bulgaria and Italy are at the other end of the scale, having a small number of cooperation measures as well as weaker cooperation from the firms' side. What matters is the amount of different support measures, more co-financing from the private sector and less dependence on the EU structural funds.
For the needs of our empirical research, the use of the extended varieties capitalism approach as the theoretical background seems appropriate. It pays attention to the specific features of the transitional economies and helps to create a framework for the interpretation of the results of the analysis. However, in order to elaborate an empirically workable classification of countries based on their university-industry cooperation framework conditions, we combine the varieties of capitalism and the national innovation system-based approach.
The According to previous research, the size of the firm is the most common variable included in the model. Tether (2002) argues that smaller firms have fewer internal resources and need more external knowledge, which means searching for more cooperation partners. It is also stated in Tether's (2002) paper that cooperation with universities and other research organisations is positively related to the firm's sizecompared to smaller firms, because larger ones have more internal resources to engage in that type of cooperation and are more likely to be aware of the capabilities of universities. In contrast, Eom and Lee (2010) found that the size of a firm measured by the log of the average number of employees does not matter either in the case of university-industry cooperation or in the case of cooperation with government research institutes. All previously mentioned studies based on European countries' data reveal that size (measured differently in different studies) is positively related to the probability to cooperate with universities with the exception of Fernández López et al. (2015) . In their study, none of the four measures of size turns out to be significant.
Belonging to an enterprise group is considered to make a firm more likely to have cooperation partners. The reason behind that is the same as in the case of larger firms: there is more knowledge about the capabilities of universities (Tether, 2002) and easier access to information and establishment of contacts because of networks (Mohnen and Hoareau, 2003) . However, while they have more internal resources that give them more opportunities for searching for a partner outside the firm, they might not need universities as knowledge sources as they can also source the knowledge from their own group (Tether, 2002) . Empirical results show different relations between belonging to a group and cooperating with universities: Tether (2002) and Segarra-Blasco and Arauzo-Carod (2008) find a positive relation, Mohnen and Hoareau (2003) and Miotti and Sachwald (2003) a negative one, while Eom and Lee (2010) and Fernández López et al. (2015) find this relation to be insignificant.
If these arguments are applied to the cooperation with domestic and foreign universities, we expect that:
• Research proposition 1. Larger firms are more likely to be interested in cooperating with foreign universities.
Absorptive capacity is seen as one of the determinants of university-industry cooperation. Cohen and Levinthal (1990) assume that R&D plays an important role in increasing a firm's absorptive capacity and therefore does not only create new knowledge, but also helps the firm to exploit knowledge from external sources, such as universities. One possible proxy for absorptive capacity can be R&D intensity. Mohnen and Hoareau (2003) argue that firms with a higher R&D intensity are more likely to cooperate with universities as they feel the need to be connected to basic research. Fontana et al. (2006) also emphasise that firms engaged in R&D activities, compared to those who do not conduct any R&D activities, rely more on scientific development. Fontana et al. (2006) use the share of R&D employment to total employment as the indicator of R&D intensity. Mohnen and Hoareau (2003) , Eom and Lee (2010) , Bellucci and Pennacchio (2014) and Cardamone and Pupo (2015) use the ratio of R&D expenditures to sales as an R&D intensity measure, and in two of the older studies it was insignificant, while in the newer ones it was significant and positive in explaining cooperation with universities. Fontana et al. (2006) also find the marginal effect of R&D intensity to be significant and positive. In addition, Tether (2002) controls for R&D engagement and finds that engagement in R&D activities, at least on an occasional basis, increases the probability to cooperate with universities. Busom and Fernándes-Ribas (2008) include knowledge capital in their model, using five variables, two of which are positive and significant: the share of R&D researchers to non-R&D employees and a dummy indicating whether a firm has applied for a patent both in Spain and in an international patent office. Miotti and Sachwald (2003) , Segarra-Blasco and Arauzo-Carod (2008) and Volpi (2014) also find the R&D dummy to be positively related to the probability to cooperate with universities. In some cases, intramural and extramural R&D is included in the model separately, as in Segarra-Blasco and Arauzo-Carod (2008) and Volpi (2014) . Laursen et al. (2011) find that firms with a relatively low absorptive capacity are more likely to cooperate with the local universities and that firms with a higher absorptive capacity seek top tier universities as cooperation partners. This discussion allows the following research proposition to be stated:
• Research proposition 2. Firms with prior research and innovative activity are more likely to cooperate with universities.
In some studies, in addition to R&D, other innovation activities are considered as cooperation determinants. For example, Tether (2002) assumes that acquiring technologies developed outside the firm is related to cooperation, but his empirical results reveal that engaging in external technologies is not a cooperation determinant in the case of universities. Mohnen and Hoareau (2003) also use other innovation expenditures (R&D excluded) as a possible cooperation determinant. However, these expenditures are insignificant in affecting cooperation with universities. Results found by Capron and Cincera (2003) also reveal that innovative intensity other than R&D is not significant in cooperating with universities. Some specific innovation activities, like the acquisition of advanced machinery, equipment and computer hardware or software, the purchase or licensing of patents and non-patented inventions, know-how (external knowledge) and training are analysed as possible determinants of university-industry cooperation. For example, Volpi (2014) finds that external knowledge is a significant determinant in cooperating with universities, while acquisition of machinery and training are insignificant. Guimón and Salazar (2014) use innovation and training expenditures and find them both to be positively and significantly related to cooperating with universities. All innovation activities have been used as one indicator of innovation activities by Fernández López et al. (2015) and their results show a positive relationship between being active in any field of innovation and university-industry cooperation.
Openness of the firm is another important determinant for cooperation. Laursen and Salter (2004) find that firms with a larger number of external knowledge sources are more likely to use universities as their cooperation partners as well. Their suggestion is that the more open the firm, the more likely it is to cooperate with universities. Fontana et al. (2006) use three different variables to measure openness following the research of Laursen and Salter (2004) : searching, screening and signalling. Screening, proxied by two variables, publications and subsidies, is found to increase the probability to cooperate with universities. Bellucci and Pennacchio (2014) use the number of cooperation partners, while Guimón and Salazar (2014) use a dummy for indicating whether a firm has any other cooperation partner besides universities. Both studies reveal that having other relations excluding universities, is one of the determinants of university-industry cooperation.
As additional determinants of cooperation, foreign ownership (i.e., when the head office is located abroad) and exporting are also used in a few of the previous studies. Tether (2002) finds that foreign-owned firms have a higher probability to engage in innovation cooperation. Empirical results by Busom and Fernándes-Ribas (2008) support the fact that foreign-owned firms have in general a higher probability to cooperate, but foreign ownership is insignificant in the case of cooperating with public research organisations (PROs). Segarra-Blasco and Arauzo-Carod (2008) also control for foreign ownership and find it to be insignificant. Busom and Fernándes-Ribas (2008) control for the export intensity measured as a share of exports in total sales and also find it to be insignificant in the case of cooperating with PROs. Bellucci and Pennacchio (2014) , Volpi (2014) and Cardamone and Pupo (2015) find that exporting firms are more likely to cooperate with universities. The discussion on the role of internationalisation leads to the formulation of the following research proposition:
• Research proposition 3. Firms with a higher degree of internationalisation are more likely to cooperate with foreign universities.
Financial support from the EU or national government can be an additional factor for cooperating with universities. Firstly, it helps to overcome the lack of finances that is necessary for establishing links with universities. Secondly, some governmental support measures require cooperation with universities as the prerequisite for funding (Seppo et al., 2014) . Mohnen and Hoareau (2003) show that getting support from the government is related to a higher probability to cooperate with universities. Results obtained by Capron and Cincera (2003) , Miotti and Sachwald (2003) , Busom and Fernándes-Ribas (2008) , Segarra-Blasco and Arauzo-Carod (2008), Eom and Lee (2010) , Guimón and Salazar (2014) and Cardamone and Pupo (2015) support this finding. EU funding is also found to have a positive effect and be significantly related to cooperation with universities by Segarra-Blasco and Arauzo-Carod (2008) and Guimón and Salazar (2014) . The discussion leads to the formulation of the following research proposition:
• Research proposition 4. Firms that obtain external financial support (government or EU) are more likely to cooperate with universities.
Data and model
Based on the extant empirical research about the determinants of university-industry cooperation, we stated four research propositions in the previous section. To answer these questions, we use firm-level data from CIS 2008 of 14 European countries and 45,566 observations. The Eurostat dataset available for firm-level data analysis actually comprises 16 countries, although we decided not to use the data for Norway and Ireland because they did not include all the necessary information to estimate our model. Cooperation is defined as active participation in innovation activities. Both partners do not need to benefit commercially. Pure contracting without active cooperation is excluded. Furthermore, when we talk about universities here we mean both universities per se, other higher education institutions as well as government and other public research institutions. The acquisition of advanced machinery, equipment and computer hardware or software (Eurostat, http://ec.europa.eu/). 3 The purchase or licensing of patents and non-patented inventions, know-how, and other types of knowledge from other enterprises or organisations (Eurostat, http://ec.europa.eu/). The variables used in the econometric models are given in Table 1 . For descriptive statistics of these variables by countries analysed in this paper, see Appendix. What is immediately apparent is the extreme heterogeneity. The share of firms cooperating with domestic universities or public research institutions is around 20% in Germany, Slovenia, Hungary and Latvia, around 10% in Portugal, the Czech Republic, Lithuania and Slovakia and between 5% and 10% in the other countries. The share of firms cooperating with foreign universities is much lower than the share of firms collaborating with domestic universities: it is the highest in Latvia at almost 8%, around 6% in Germany and Slovenia and below 1% in Bulgaria and Italy. Few firms cooperate with both foreign and domestic universities and in any case few firms have on average more than one cooperation partner. Generally, one out of four firms belongs to an enterprise group, with Estonia and Germany on the upper side of the distribution (48.09% and 46.13% respectively) and Romania and Bulgaria on the lower side (14.4% and 16.43% respectively). If we combine size of the firm and belonging to an enterprise group to characterise scale, Germany clearly stands out with a proportion of 38.64% followed by Estonia (22.45%), Slovenia (24.63%), Hungary (22.44%) and Slovakia (21.26%).
Among the innovation activities, internal R&D is more frequent than external R&D and the acquisition of machinery is more frequent than training activities for innovation and external knowledge acquisition. There is, again, a lot of heterogeneity across countries, with Cyprus a clear outlier in training and acquisition of machinery (above 95%), only 2.8% of the Spanish firms using external knowledge acquisition compared to 46.2% of Estonian firms, and only 8.86% of the firms undertaking internal R&D in Bulgaria compared to 74.08% in Slovenia. Note: Calculated by the authors based on CIS2008 data. For country abbreviations, see Table 2 .
Two variables measure internationalisation: foreign ownership and exporting. Slovenia and Estonia have about 78% of exporting firms in our sample, foreign ownership is quite high in Latvia, Slovakia and Romania (90% and over), whereas Cyprus and Bulgaria have only 35% of exporting firms and 5% to 7% the case of foreign ownership. Regarding public funding, differences between countries are again remarkable, especially in the case of funding from central government. In Latvia, only 1.83% of technologically innovative firms included in the CIS survey receive support from central government, while in Cyprus the share of those firms is around 31%. In most countries, the share of service sector firms is smaller than the share of manufacturing firms. There are a few exceptions: the Czech Republic, Spain and Lithuania. Figure 2 illustrates the share of firms cooperating only with domestic or foreign universities and with both of them. The share of firms cooperating with domestic universities is very high. Countries with a higher share of cooperators, like Slovenia and Germany, have a higher share of firms cooperating with both domestic and foreign universities. At the same time, they have a rather small share of firms cooperating only with foreign universities. Latvia can be singled out as an exception: the share of using foreign universities as cooperation partners is remarkably higher compared to other countries.
Using the variables described in Table 1 , the following logit model is estimated separately for domestic and foreign university-industry cooperation as a dependent: 
We use a logit model for estimating the results instead of a probit model to compare our results with those from a relogit estimation. Relogit, which is a logistic regression with rare events data (see King and Zeng, 2001) gives similar results in terms of coefficients and p-values.
Results and discussion
The intention of the empirical analysis is to examine whether differences exist between firms that cooperate with domestic or foreign universities. To make the results of the econometric analysis easier to read, we present the marginal effects of the explanatory variables in Tables 3-6 grouped by different determinants (the determinants' groupings are given in Table 1 ). Notes: *Significant at 10%; **significant at 5%; ***significant at 1%. For country abbreviations, see Table 2 . Notes: *Significant at 10%; **significant at 5%; ***significant at 1%. PFP -predicts failure perfectly. For country abbreviations, see Table 2 . Notes: *Significant at 10%; **significant at 5%; ***significant at 1%. PFP -predicts failure perfectly. For country abbreviations, see Table 2 . Notes: *Significant at 10%; **significant at 5%; ***significant at 1%. For country abbreviations, see Table 2 . Notes: *Significant at 10%; **significant at 5%; ***significant at 1%. For country abbreviations, see Table 2 .
In addition to comparing the determinants of cooperation with domestic and foreign universities, our aim is to compare the empirical results based on differences in the institutional settings, legislation and innovation systems of the 14 countries analysed in the paper. Therefore, we use cluster analysis to elaborate a classification of countries based on their framework conditions, which are also related to the determinants of university-industry cooperation. For the cluster analysis, we chose the following variables: 1 the countries' income level, measured by the level of GDP per capita in purchasing power parities for year 2008 (Eurostat, http://ec.europa.eu/) 2 the efficiency of the legal framework, which measures the capacity for private businesses to settle disputes and challenge the legality of government actions and/or regulations ranging from 1 to 7 (1 = inefficient and subject to manipulation, 7 = efficient and follows a clear, neutral process), and the diversion of public funds to companies, individuals, or groups as a result of corruption, also ranging from 1 to 7 (1 = is common, 7 = never occurs), both taken from the global competitiveness It should be noted that our cluster analysis is based more on the performance than on the characteristics of the innovation system. The results of the cluster analysis are shown on Figure 3 . The Euclidean distance was used as a dissimilarity measure and all variables were standardised before the analysis. We used the complete linkage method, but using any different linkage method does not change the main country groupings. From the dendrogram it can be seen that four groups of countries emerge. Germany forms a separate group, while Cyprus, Estonia, Portugal, Spain and Slovenia belong to the second group, which could be described as countries with a high income level and well-functioning national innovation system (see Table 2 ). The third group consists of the Czech Republic, Hungary and Italy, which are countries with a high and upper middle income level and a moderately functioning national innovation system. Lithuania, Latvia, Slovakia, Bulgaria and Romania form the fourth group with a middle income and weak national innovation system. Our clustering results show that the use of a taxonomy based on the variety of capitalism models seems to be too general. The performance of the innovation systems may arise from the different institutional models. In our clustering model for example, Estonia and Slovenia, which have followed rather different institutional development paths (Adam et al., 2009 ), belong to the same second cluster of countries that have similar innovation performance but rather diverse cooperation patterns between firms and universities. This indicates the need to investigate in depth the relationships between institutional varieties of capitalism and performance of innovation systems of countries (Heinrich, 2012) . Table 3 provides the marginal effects of the size indicators. We discover a statistically significant relationship between a high turnover and a high propensity to cooperate with domestic universities only in Slovenia, Italy and Hungary. For cooperating with foreign universities, size is not a significant determinant, which means that both smaller and larger firms cooperate with foreign universities. The only exception is the Czech Republic, where size measured as the log of turnover increases the propensity to cooperate with foreign universities. This means that our first research proposition is only partially accepted. Regarding the influence of size on cooperation with universities, there is no difference between the four country groups.
Belonging to an enterprise group, which is defined as an entity consisting of two or more legally defined enterprises, decreases the willingness of firms to cooperate with universities in general and more specifically with the domestic universities across all country groups. In Table 3 , the sign of the marginal effect of belonging to an enterprise group is negative in all countries, with the exception of Cyprus. Being a large firm and belonging to an enterprise group has no significant effect on cooperating with domestic universities. For cooperation with foreign universities, two countries stand out: in Cyprus, it decreases the probability of cooperating with foreign universities, and it has the opposite effect in Portugal. As stated previously, the results can go either way and are very much country specific.
As highlighted in the literature, there has to be a certain level of capabilities to cooperate with universities (see Table 4 about the group of variables measuring different innovation activities). Our results strongly support that statement: in-house R&D, which can be interpreted as an indicator of a firm's research and innovation capability, is clearly a significant supportive determinant for cooperating both with domestic (significant in 11 countries) and foreign (significant in eight countries) universities. No differences can be seen pertaining to the country groupings. External R&D is also an important determinant, but mainly in the case of cooperating with domestic universities (significant in eight countries). These findings support our second research proposition, which states that firms with prior research and innovative activity are more likely to cooperate with universities. Based on our results, it can be said that firms conducting in-house or external R&D choose domestic universities to be their first cooperation partners. The exception here is Slovakia, where both in-house and external R&D are insignificant for cooperating with domestic universities and external R&D is significant in explaining cooperation with foreign universities. This can be explained by the fact that slightly more than 90% of Slovak firms in our sample are foreign-owned (our sample is biased towards FDI). In-house R&D is not that important to these firms, knowledge partnership plays a bigger role here.
The results about the other three innovation activities are more mixed. Firms using external sources of knowledge, e.g., purchasing patents, non-patented inventions, know-how, etc. from other firms or organisations, cooperate less with domestic universities. External knowledge can be looked at as a certain indicator of openness, in which case domestic universities as knowledge sources are not important, whereas foreign universities are seen as significant cooperation partners.
The relationship between investments in machinery and cooperation with universities shows rather clear trends. Those firms that invest in machinery are less likely to cooperate with domestic universities (as is the case in seven countries) and foreign universities (three countries) as well. This may indicate that firms that heavily invest in machinery focus on other cooperation partners like suppliers, intra-consortia members, etc. They do not need support from a university as the emphasis is more on process-driven innovation and less on product-driven innovation, which requires more R&D cooperation. Our results reveal that the university-industry cooperation propensity in innovation activities depends on which innovation activity is conducted. While conducting R&D (both in-house and external) increases the probability to cooperate with universities, other types of innovation activities available in the CIS questionnaire (like investing in machinery, external knowledge and training) seem, in contrast, to decrease the probability to cooperate with universities. Consequently, the second research proposition is supported in the case of R&D activities, but not in the case of other innovation activities.
Our results indicate that firms' internationalisation (see Table 5 ), measured by exporting, increases the probability to cooperate with foreign universities in eight countries, which are rather evenly distributed across groups of countries. Based on these results, our third research proposition about the importance of the degree of internationalisation (while cooperating with foreign universities) is empirically supported.
Having a foreign owner decreases the probability to cooperate with domestic universities and increases the cooperation with foreign universities. However, differences between country groups still exist. Firms with foreign owners cooperate with foreign universities in Germany, which has a well-functioning national innovation system, as well in Portugal and Cyprus. In the group of countries consisting of Spain, Portugal and Slovenia, foreign-owned firms tend to cooperate less with domestic universities. In the group of countries with weak national innovation systems (Latvia, Lithuania, Bulgaria and Romania), the indicators reflecting internationalisation (foreign ownership and exporting) are not significantly related to the cooperation with foreign universities, with the exception of Slovakia.
The Czech Republic, Hungary and Italy also show different results in the case of internationalisation: exporting is an insignificant determinant for cooperating with domestic universities, at the same time it is a very important determinant for cooperating with foreign universities, and foreign ownership is insignificant for cooperating with foreign universities. Based on this group and also looking at other countries, like Germany, Cyprus, Spain and Portugal, it can be seen that firms that are exporting search for the knowledge outside their home country.
Our dataset does not allow the question why this type of firm does not find cooperation with domestic universities either useful or necessary to be directly answered. However, it could be related to the ability of domestic universities to provide the necessary knowledge to exporting and foreign-owned firms. This type of firm finds the cooperation with domestic universities neither useful nor necessary.
Public funding could be used as the support mechanism for directing firms to cooperate with universities. Our results show that funding from central government increases the probability to cooperate with domestic universities in 12 countries (see Table 6 ).
In our study, the strongest positive influence of governmental funding is found in Germany. The only countries where public funding does not increase the intention to cooperate with domestic universities are Italy and Latvia. This could be interpreted as a sign of a weak governmental support mechanism geared towards university-industry cooperation in these countries. It corresponds with the results of the inventory of support measures targeted at university-industry cooperation in 23 European countries by Seppo et al. (2014) , where Italy and Latvia both had a small number of cooperation measures. The case of Latvia looks particularly interesting, as 89.6% of all firms included in the CIS sample from Latvia are foreign-owned. However, following the CIS methodology, only technologically innovative firms are required to answer questions about their cooperation partners. Therefore, we can conclude that in Latvia, among the technologically owned firms, only 10.4% were domestically owned during the period from 2006 to 2008. Consequently, the foreign-owned firms in Latvia behave like an enclave -they do not benefit from the public funding and do not cooperate with local universities.
A clear difference across country groups appears in the relationship between EU support and cooperation of firms with universities. EU funding is positively related to the cooperation with domestic and foreign universities in countries with high incomes and well-functioning national innovation systems both in corporative market economies, such as Germany, Spain and Italy, or dependent market economies, such as Slovenia or the Czech Republic. Firms from the dependent market economies with medium incomes and less developed national innovation systems, such as Romania, Bulgaria, Latvia, Lithuania and Slovakia, do not show an increase in cooperation with domestic or foreign universities after getting EU funding. Therefore, research proposition 4 is only partially supported.
The results presented in the paper reveal several differences between the firms that cooperate with domestic and foreign universities. Domestic universities in several countries are not attractive partners for firms actively engaged in internationalisation, because they do not offer the type of knowledge international firms need. Therefore, these firms cooperate with foreign universities. Domestic universities should try to strengthen cooperation with exporting and foreign-owned firms to better understand their needs and hence adjust to their needs. Cooperating and networking with foreign universities could be a good option.
Conclusions
This paper is focused on the cooperation between firms and universities. The main contribution of the paper is twofold. Firstly, it identifies differences between the firms that cooperate with domestic or foreign universities. Secondly, it addresses the comparative issue and determines country group differences in firms that cooperate with universities across 14 European countries.
Four research propositions are tested on firm-level data from the CIS2008 survey of 14 European countries. We use a standard logit model to estimate the probability of cooperating with domestic and foreign universities. The two types of cooperation are estimated separately with the size of a firm, different innovation activities, internationalisation, the number of linkages, public financing and the sector of the firm as explanatory variables.
To tackle the variety of institutional frameworks and elaborate a classification of analysed countries we perform a cluster analysis. Variables for the cluster analysis are chosen based on the extended variety of capitalism approach (Nölke and Vliegenthart, 2009 ) and differences in the countries' innovation policy mix (Izsak et al., 2015) . Four country groups emerge. Germany forms a separate group. Cyprus, Estonia, Portugal, Spain and Slovenia belong to the second group. The third group consists of the Czech Republic, Hungary, and Italy whereas Lithuania, Latvia, Slovakia, Bulgaria and Romania form the fourth group. This clustering reflects the fact that countries differ in their income level, sophistication of the national innovation system, specificity of formal and informal institutional framework, as well as regarding the quality of research institutions. Identifying clusters allows us to investigate whether there are country group specificities in firms' collaborations with universities.
We do not find support for research proposition 1 that larger firms are more likely to cooperate with foreign universities. The size of the firm matters while cooperating with domestic universities, but it is not a significant determinant for cooperating with foreign universities. Belonging to an enterprise group decreases the willingness of firms to cooperate with both types of universities.
The results strongly support research proposition 2 about the central role of research and innovation capability as a precondition for cooperation with universities. In-house R&D is clearly a significant supportive determinant for cooperating with both domestic and foreign universities. External R&D is an important determinant, especially for cooperating with domestic universities.
Exporting or foreign-owned firms are more likely to cooperate with foreign universities, a finding that supports research proposition 3 about the importance of the degree of internationalisation in explaining cooperation with foreign universities. Firms using the external sources of knowledge from other firms or organisations cooperate less with domestic universities. External knowledge can be looked at as an indicator of openness that stimulates firms to collaborate with foreign rather than with domestic universities.
Our results show that funding from the central government increases the probability to cooperate with domestic universities in 12 countries. The only countries where public funding does not increase the propensity to cooperate with domestic universities are Italy and Latvia. In the three country groups with well or moderately functioning national innovation systems (group 1 to group 3), access to funding from the EU favours cooperation with foreign universities. This is not the case for firms from countries with weak innovation systems, such as Bulgaria, Romania, Latvia, Lithuania and Slovakia. Hence research proposition 4 is only partially supported.
It should be noted that the CIS survey dataset has its limitations. Firstly, only technologically innovative firms are required to answer questions about their cooperation partners; therefore, our sample is biased towards technologically innovative firms. Secondly, due to data availability, countries from Central and Eastern Europe are overrepresented in our sample. The third limitation has to do with the time frame 2006 to 2008. This is the period when new member states started to use the EU support measures, and Romania and Bulgaria joined the EU in 2007.
Despite these limitations, our study reveals novel knowledge concerning the comparative view of European countries as well as differences in cooperation determinants of firms cooperating with domestic and foreign universities. Our paper also suggests opportunities for further analyses. Future research could develop in the following directions. Firstly, it would be interesting to enrich the clustering of countries with a broader set of institutional variables. Secondly, a separate analysis could be performed at sector level relating to the sectoral system of innovation literature. Thirdly, adding firm's performance indicators to the model would allow the relationship between the success of firms and their cooperation with universities to be studied. 
